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(57) Abstract: A physical channel transmission method and a transmission chain therefore in a communication system are disclosed. 
In transmitting packet data or packet control data through a physical channel having a transmission format of variable lengths, the 
data transmission chain includes a scrambler for scrambling the packet data or packet control data using the transmission format 
information. 
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METHOD FOR SCRAMBLING PACKET DATA USING VARIABLE SLOT 
LENGTH AND APPARATUS THEREOF 

Technical Field 

The present invention relates generally to a wireless communication system, 
and more particularly, to a data transmission method through a physical channel and 
a transmission chain therefore. 

Back ground Art 

In a certain wire/wireless communication system, a transmitter transmits one 
among various types of transmission formats over a specified physical channel. 
Nevertheless, if it is required for a receiver to receive the data over the channel 
without any information on the transmission format, the receiving end performs a 
blind format detection. As an example of such a system, there is the lx-EVDV 
system 

In the lx-EVDV system, at least one of a plurality of forward packet data 
control channels (F-PDCCHs) may be used to transmit control information of a 
forward packet data channel (F-PDCH) that is a physical channel for transmitting 
packet data. 

Specifically, for the packet data transmission, the conventional wireless 
communication systems use a physical channel, such as a packet data channel 
(PDCH), a packet data control channel (PDCCH), etc. 

The PDCH is a channel that is used to transmit packet data to a 
corresponding terminal (or a user, hereinafter referred to as terminal). 
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The PDCCH contains control information for enabling the corresponding 
terminal to receive, without error, the packet data being transmitted through the 
PDCH. 

The PDCCH is a forward channel that includes the control information on 
the PDCH. The 1 receiver extracts the control information from the PDCCH, and 
decodes the PDCH using the control information. 

Generally, the PDCCH is composed of various kinds of information required 
for decoding of 13-21 bits, cyclic redundancy checking (CRC) bits of 6-8 bits for 
checking existence/nonexistence of a receiving error of the information, and 
convolutional encoder tail bits of 8 bits. 

The whole information of 27-37 bits as constructed above is produced as 
coded bits of 54-64 bits (in case of 1/2-coding) or coded bits of 108-128 bits (in 
case of 1/4-coding) by a convolutional encoder having al/2orl/4 code rate. 

Hereinafter, a conventional method of puncturing the coded bits will be 
explained with reference to the following drawings. 

FIG. 1 is a block diagram of a transmission chain of a general F-PDCCH. 

The data (i.e., input sequence) transmitted through a general F-PDCCH is 
combined with an error detection code, such as a CRC code, through an error 
detection code addition block 101 which consists of a single CRC generator. 

Generally, a medium access control (MAC) identifier (MACJDD) is the 
control information included in a service data unit (SDU) transferred from a MAC 
layer, and indicates an identifier of the terminal to which the corresponding SDU is 
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to be transmitted. The error detection code addition block 101 genetates an error 
detection code. 

Tail bits fot sending the final state of the encoder as a trellis termination state 
are added to the bits having the CRC code in a tail bit addition block 102. 

The bits to which the tail bits are added is encoded using a convolutional code 
in an encoder 103. 

Through the above-described process, the generated coded bits are repeated 
through a symbol repetition block 104 to match the length of a transmission slot, and 
the repeated bits are punctured in a puncturing block 105. 

For instance, since the number of usable Walsh codes is limited in the lx- 
EVDV system, a Walsh code having a length of 64 chips is used for the PDCCH. 
Thus, the number of coded bits included in one slot is 48. 

The slot length used to transmit the PDCCH is classified into one slot rwo 
slots, and four slots. For example, the 48 coded bits are included in one slot, 96 
coded bits are included in two slots, and 192 coded bits are included in four slots. 

For instance, as shown in FIG. 1, if 8-bit CRC bits and 8-bit encoder tail bits 
are added to the 18-bit ir formation bits, and a channel code having a 1/2 code rate is 
used for the transmission of one slot, 68 coded bits are generated. Then, the 
generated coded bits are punctured through the puncturing block 105 to match the 
length of the transmission slot. 

Since one slot is for transmitting 48 coded bits, the puncturing of 20 (i.e., 68- 
48=20) bits is performed, and then 4S coded bits are transmitted through the one- 
slot. 
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At this time, if the same amount of information is transmitted through four 
slots, the corresponding information bits, as shown in FIG. 1, are generated as 136 
coded bits through an encoder having a 1/4 code rate, and then generated as 272 bits 
through a symbol repetition block. Since these 272 bits should be transmitted 
through four slots, i.e., 192 bits, 80 (=272-192) bits are punctured. These 192 bits are 
transmitted, being equally divided into four slots. 

The punctured bits are interleaved through a block interleaver 106, and then 
modulated by a modulator 107 in accordance with a QPSK method. The modulated 
signal is divided into an I-channel signal and a Q-channel signal using a portion of 
Walsh codes. 

As described above, the transmission length of the F-PDCCH may be one 
slot, two slots, or four slots. Here, the slot means a time unit of 1.25 msec. At this 
time, the transmitter does not inform the length of the F-PDCCH currently being 
transmitted to thereceiver. In other words, the receiver does not accurately know 
what format is being received. Accordingly, the receiver performs the decoding 
process with respect to three formats (Le., three lengths of one slot, two slots, and 
four slots) and check? the CRC to detect what is the transmission length (or format) 
of the received F-PDCCH. 

As described above, in case that the receiver determines the format of the 
transmission channel only using the CRC, a case that the CRC has the same value of 
T (which corresponds to the case that an accurate transmission format is detected) 
may occur with respect t > two or more kinds of formats. In diis case, the receiver 
cannot accurately determine what kind of transmission format is transmitted through 
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the channel Accordingly, an additional device for minimizing the occurrence of such 
a case is required. 

Disclosure of Invention 

Accordingly, the present invention is directed to a data transmission method 
through a physical channel and a transmission chain therefore that substantially 
obviates one or more problems due to limitations and disadvantages of the related art. 

An object of the present invention is to provide a data transmission method 
and a transmission chain therefore that enables a receiver to accurately determine a ... 
transmission format by scrambling according to transmission format information 
through a transmitter. ££ 

Another object of the present invention is to provide a data transmitting 
method and a transmission chain therefore that can reduce the load of a receiver by 4 
descrambling. 

In another aspect of the present invention, a data transmitting/receiving 
method includes scrambling data to be transmitted using the length of the 
cransmission format on a physical channel having the transmission format of the 
variable length, transmitting the scrambled data to a receiving end, and descrambling 
the transmitted data without detecting the information on the. transmission format 
from the received data, wherein the scrambling code at a time point of the 
scrambling is equal to the descrambling code at a time point of the descrambling 
after die predetermined number of slots. 



WO 03/065618 



PCT/KR03/00048 



-6- 

Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the following or may be learned 
from practice of the invention. The objectives and other advantages of the invention 
may be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 

To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a data 
transmission chain in transmitting certain data through a physical channel having a ^ 
transmission format of a variable length, the data transmission chain comprises. H.ffi 
scrambler for scrambling the certain data using a scrambling code including ,|g. 
information on the transmission format ^ 
In another aspect of the present invention, A communication system ,\ 
comprises a transmitter including a scrambler for scrambling a signal to be w 
transmitted using a mask code that includes information on a transmission format of . 
a variable length on a physical channel having the transmission format of the variable 
length, and a receiver including a descrambler for descrambling 4 signal received 
from the transmitter using a specified mask code without detecting the information 
on the transmission format from the received signal, wherein an output when the 
scrambler operates is equal to that when the descrambler operates. 

In another aspect of the present invention, a data transmitting/receiving 
method includes scrambling data to be transmitted using a mask code that includes 
information on a transmission format of a variable length on a physical channel 
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having the transmission fotmat of the variable length, transmitting the scrambled 
data to a receiving end, and descrambling the transmitted data using a specified mask 
code without detecting the information on the transmission format from the received 
data, wherein the scrambling code at a time point of the scrambling is equal to the 
5 descrambling code at a time point of the descrambling after a predetermined number 
of slots. 

According to one embodiment of the present invention, a wireless 
communication method comprising the steps of scrambling in a scrambler the packet 
control data with a scrambling sequence, wherein the scrambling sequence, is^ 

10 generated in response to a slot length; and transmitting the scrambled packet control^ 
data to a receiver. A de scrambler of the receiver descrambles the packet control da ta^ 
using a common descrambling sequence that is independent of the ?lot length. 
Preferably, the scrambling sequence is generated in response to the slot length and a s r 
system time in slot units. Also, the scrambling sequence may be generated i*i & : 

15 response to different long code masks based on the slot length. Preferably, the slot 
length comprises one of one, two and four slots. 

According to one aspect of the present invention, the method further 
comprises the steps of adding an error detection code to the packet control data; 
adding tail bits to the packet control data having the error detection code; encoding 

20 the packet control data with the tail bits added thereto; performing at least one of 
symbol repetition and punccuring the coded packet control data to match a length of 
a transmission slot; interleaving die symbol-repeated or punctured data; and 
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modulating the interleaved data, wherein the step of scrambling is performed after 
any one of the above steps. 

According to another embodiment of the present invention, a communication 
channel capable of transferring packet control data having variable slot lengths, 
comprising the steps of: receiving a scrambled packet control data, wherein the 
packet control data is scrambled with a scrambling sequence that is generated in 
response to a slot length; and descrambling the scrambled packet control data by 
using a descrambling sequence. Preferably, the scrambling sequence is generated 
based on the slot length and a transmission time. The descrambling sequence is • 
generated based on a receiving time. 

According to another embodiment of the present invention, a wireless ff* 
communication system comprises a scrambler for scrambling the packet control data ~* 
with a scrambling sequence, wherein the scrambling sequence is generated in * 
response !.o a slot length; and a transmitter portion for transmitting the scrambled * 
packet control data to a receiver. The system further comprises a descrambler for 
descrambling the packet control data using a common descrambling sequence that is 
independent of the slot length. 

According to an embodiment of the present invention, a wireless 
communication method using communication channels capable of transferring 
packet control data having variable slot lengths, comprises the steps of: scrambling 
the packet control data with at least one of a plurality of long code masks in a 
transmitting device, wherein the packet control data having different slot lengths .and 
being substantially- parallely trr.hsmitted are scrambled with scrambling codes 
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generated using different code masks; communicating the scrambled packet control 
data to a receiving device; and descrambling the packet control data in the receiving 
device using a common long code mask that is used to generate descramble codes 
corresponding to the plurality of code masks used in the transmitting device. 

According to one aspect of the invention, in the transmitting device a first 
packet control data having a first slot length is scrambled with a first code mask and a 
second packet control data having a second slot length is scrambled with a second 
code mask. Preferably, in the receiving device the first and the second packet control 
data are descrambled using the common code mask that is used to generate the first : 
and the second code masks in response to a difference in transmission and reception .. 
time. 

According to another aspect of the invention, the wireless communication 
method further comprising the steps of: adding an error detection code to the packet 
control data; adding tail bits to the packet control data to which the error detection 
code is added; encoding the packet control data to which the tail bits are added; 
performing a symbol repetition and/ or puncturing the coded packet control data to 
match a length of a transmission slot; interleaving the symbol-repeated and/or 
punctured data; and modulating die interleaved data, wherein the step of scrambling 
is performed after any one of the above steps. The step of adding the error detection 
code comprises the steps of: adding a first error detection code to the packet control 
data using a medium access control identifier (MAC ID) provided as an identifier of 
the receiving end to which die packet control data is to be transmitted; and 
generating a second error detection code using the packet control data to which the 
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first error detection code is added, wherein the packet control data to which the first 
error detection code is added is scrambled. 

According to another aspect of the invention, the plurality of code mask is 
determined so that a scrambling code mask at a time point when the packet control 
5 data is scrambled is equal to a descrambling code used at a time point when the 
receiving end descrambles the transmitted packet control data. With respect to a slot 
length N for transmitting the packet control data and a predetermined constant A, a 
descrambling code generated from the common code mask comprises the code after 
N+A from a time point when the data is scrambled. 
1 0 According to another aspect of the invention, the information used generated 

the scrambling code and descrambling code includes at least one of a system rime fcSft 
and the number of sloes. According to another embodiment, a wireless 
communication system using communication channels capable of transferring packet 
control data having variable slot lengths, comprises: a scrambler comprising a system 
15 timer, a calculator connected to the system timer, wherein the calculator calculates a 
value using the system timer output and/or the number of slots, wherein the 
scrambler generates the scrambler code using the value 

According to another embodiment, a wireless communication system using 
communication channels capable of transferring packet control data having variable 
• 20 slot lengths, comprises: a scrambler comprising a long code generator operable in 
response to a plurality of code masks to generate long codes; a bit extractor operably 
connected to the long code generator; a first shift register operably connected to che 
bit extractor; a switch operably connected to the first shift register to control an 
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output signal of the first shift register; a second shift register operably connected to 
the switch, wherein the scramber scrambles the packet control data using at least one 
of the plurality of code masks in a transmitting device, wherein the packet control 
data having different slot lengths and being substantially parallely transmitted are 
5 scrambled with scrambling codes generated using different code masks. 

According to another embodiment, a mobile terminal uses the scrambling 
technique described herein. The mobile terminal is for use with a wireless 
transmission system using communication channels capable of transferring packet 
Control data having variable slot lengths, the communication system comprising a .'j: 

10 scrambler for scrambling the packet data with at least one of the plurality of code /jft 
masks, wherein the packet control data having different slot lengths and being <o$fc 
substantially parallely transmitted are scrambled with scrambling codes generated • **gr 
using different code, masks. The mobile terminal, comprises a descramber that Wj 
descrambles the scrambed packet data using a common code mask that is used to ,> 

1 5 generate the plurality of code masks used in the transmission system. 

It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory 
and are intended to provide further explanation of the invention as claimed. 

20 Brief Description of Drawings 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part ofrthis 
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application, illustrate embodiment(s) of the invention and together with the 
description serve to explain the principle of the invention. In the drawings: 

FIG. 1 is a block diagram of a transmission chain of a general F-PDCCH; 

FIG. 2 is a block diagram of a transmission chain of an F-PDCCH according 
to an embodiment of the present invention; 

FIG. 3 illustrates the construction of a first embodiment of a scrambler 
illustrated in FIG. 2; 

FIG. 4 illustrates a scrambling format insertion state for a long code according 
to an embodiment of the present invention; 

FIG. 5 illustrates the construction of a second embodiment of a scrambler 
illustrated in FIG. 2; 

FIG. 6 is a block diagram of a transmission chain of an F-PDCCH according 
to a second embodiment of the present invention; 

FIG. 7 is a block diagram of a scrambler illustrated in FIG. 6; 

FIG. 8 illustrates the construction of a descrambler for descrambling the 
scrambler illustrated in FIG. 6; 

FIG. 9 illustrates the operation of a mask according to the present invention; 

and 

FIGs. 10A to 10D illustrate scrambling and descrambling of a transmitting 
end and a receiving end according to a second embodiment of the present invention. 
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Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 
Wherever possible, the same reference numbers will be used throughout the 
5 drawings to refer to the same or like parts. 

FIG. 2 is a block diagram of a transmission chain of an F-PDCCH according 
to an embodiment of the present invention. 

In particular, FIG. 2 shows the transmission chain of the F-PDCCH used for 
transmission of control information of an F-PDCH that is a physical channel for , 
10 transmitting packet data (such as packet control data) in, for example, the lx-EVDY 'm 
system. 

It is assumed that the system uses two F-PDCCHs, and they are called F- »i 
PDCCH(0) and F-PDCCH(l). Also, it is assumed that the transmission formats of 
each F-PDCCH(i) are classified into N in accordance with the transmission lengths r 
15 of one slot, two slots, and four slots. The formats are preferably called FM(i,N). For 
example, in FM(i,N), i=0,1 represents F-PDCCH(O) and F-PDCCH(l), respectively, 
and N=1,2,4 represents one slot, two slots, and four slots, respectively. 

The above description is for illustrating the preferred embodiment of the 
present invention, and may -also be applicable to other systems that have different 
2 0 number of channels or formats. 

The construction of the F-PDCCH transmission chain is illustrated in FIG 2. 
A scrambler 110 for enabling the receiver to perform a blind format detection with 
respect to the F-PDCCH without error is additionally provided, and is driven by 
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applying the type of channel and the transmission format information according to a 
predetermined rule. By specifying the transmission format information as shown in 
Table 1, the receiver can accurately detect the transmission format with its load 
reduced. 

The scrambler 110 is a device that relatively randomly or pursuant to specific 
rule generates *0' and T. The scrambler 110 may be placed at any one of the 
following locations: PI, P2, P3, P4, P5, P6, P7, and P8. 

FIG. 2 shows the case that the scrambler 110 is added to a location designated 

asP7. 

In FIG. 2, Mask(i,N) is a sequence that is in a one-to-one corresponding^, 
relation with FM(i,N), and serves to generate the scrambler 110 output differently in^,. 
accordance with the kind of channel and/or the transmission format 

FIG. 3 illustrates the construction of a first embodiment of a scrambler., 
illustrated in FIG. 2. FIG. 4 illustrates an example of a mask insertion with respect to -. 
transmission format information in a long code mask in case of using the scrambler 
illustrated in FIG. 2. 

In FIG. 3, in order to implement the scrambler 110 illustrated in FIG. 2, a 
long code generator used in the existing code division multiple access (CDMA) 
system may be employed. 

The long code generator 109a as shown in FIG. 3 generates the bits outputted 
with a high-speed chip rate, and a scrambling bit extractor 109b extracts necessary 
bits from the bits outputted at a high speed from the long code generator 109a. A 
scrambling bit repetition section 109C is optionally added, and repeats the output of 
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the scrambling bit extractor 109b as needed. A scrambling code application section 
111 applies the scrambling code to the information bits. 

At this time, Mask(i^I) may be in the one-to-one corresponding relation with 
FM(i,N), and has the same operation principle as the existing long code mask. 
5 ' FIG. 4 shows an example of Mask(i,N) when the degree of a polynomial that 
prescribes the characteristic of the long code generator 109a illustrated in FIG. 3 is 
42. In Mask(i,N), the field 0, field 1, field 3, and field 4 are fixed to specified numerals 
that are distinguishable from other channels used in the system. The field 2 is 
predetermined value according to FM(i,N). ■ 
10 In Table 1, several examples of the long code mask to be inserted into field 2 fo- 

ot FIG. 4 according to the kind of transmission format are presented. s?sj 



[Table 1] 





FM(0,1) 


FM(0,2) 


FM(0,4) 


FM(1,1) 


FM(1,2) 


FM(1,4) 






000 


001 


010 


100 


101 


110 


first example 


L2L1L0 


000 


001 


010 


011 


100 


101 


second example 




000 


001 

t 


010 


000 


001 


010 


third example 




001 


010 


100 


001 


010 


100 


4th example 



15 FIG. 5 is a view illustrating the construction of a second embodiment of the 

scrambler illustrated in FIG. 2. 

In order to implement the scrambler illustrated in FIG. 2, a shift register may 
be employed. Specifically, FIG. 5 shows the embodiment in that the polynomial that 
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prescribes the characteristic of the long code generator is h(D)=D 17 +D 14 +l. In this 
case, Mask(i,N) may be in the one-to-one corresponding relation with FM(i,N). 
Using this value, the memory value of the shift register is initialized. 

One example of Mask(i,N) related to FIG. 5 can be represented by 
5 Mask(i,N)=(l 1 1 1 1 11 1 1 1 11 1 1 L2 LI L0)...|Eq.l] 

J Here, as an example of the values of (L2 LI LO) in the equation 1, values in 

Table 1 may be used. 

As another example of Mask(i,N), time information can be added to 
Mask(i,N) as follows. 
10 Mask(i,N)=(l 1 1 1 1 1 1 1 1 1 1 1 Tl TO L2 LI L0)...[Eq.2] 

Here, as an example of the values of (L2 LI LO) in the equation 2, the values 
in Table 1 may be used. Also, (Tl TO) in the equation 2 is a sequence according to 
the present transmission time or system time in slot unit As an example, it is 
assumed that the transmission timing of the present transmission slot is Slot(t), and 
15 the value of Slot(t) is one among {0, 1, 2, ...14, 15}. 

At this time, if it is determined that Val=(Slot(t) % 4), Val has one value 
among {0, 1, 2, 3}, and the relationship between Tl, TO and Val can be defined as in 
Table 2. 



[Table 2] 



Val 


0 


1 


2 


3 


TITO 


00 


01 


10 


11 
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FIG. 6 is a block diagram of a transmission chain of an F-PDCCH according 
to a second embodiment of the present invention. FIG. 7 is a block diagram of a 
scrambler illustrated in FIG. 6. FIG. 8 illustrates the construction of a descrambler 
for descrambling the data scrambled by the scrambler illustrated in FIG. 6. 
5 In the same manner as the first embodiment, without increasing the hardware 

complexity, the present invention is additionally provided with a scrambler 110a for 
the effective transmission/reception of the F-PDCCH, and drives the scrambler 110a 
based on the specified rule to be explained hereinafter. 

The proposed specified rule is related to the generation of output bits of the 
10 scrambler 110a .in consideration of the transmission/reception time difference of the $k 
F-PDCCH between the transmitter (for example, a base station) and the receiver jjfc 
(for example, a mobile station) in accordance with FM(i,N) of the F-PDCCH ?/• 
currently being, transmitted/ received. v 
FIG. 7 shows an example of the scrambler illustrated in FIG. 6 from the 
1 5 viewpoint of the transmitter in the base station (BS). 

As described above, a long code generator 201a generates the output bits with 
a high-speed chip rate (i.e., 1228800 output symbols per sec). 

A scrambling bit extractor 202a extracts with a desired rate the bits outputted 
at a high speed from the long code generator 201a, for example, at a speed of 19.2 
20 kbps. 

Mask(i,N), that is the long code mask in this example, is in a one-to-one 
corresponding relation with FM(i,N), and operates in the same manner as the existing 
long code mask. A switch 204a between Z4 and Z5 is used to copy an output of a 
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21-bit shift register A 203a into a 21-bit shift register B 205a at a specified time point 

predetermined between the BS and the MS (mobile station) in one slot Also, the 21- 

bit shift register B 205a generates its output only during the scrambling operation, 

and a first scrambling code application section 206a performs an XOR operation 

with respect to an output of the register B 205a and data bits processed from an 

input sequence, for example, a 21 -bt output of a first CRC generator (i.e., inner CRC) 

100. 

Preferably, the scrambling sequence generated using information pertaining to 
system time and/or number of slots. Mask(i,N) is related to system time and /or 
number of slots The system time is preferably the system time in 1.25MS slots. The 
scrambler sequence is preferably equal to a predetermined (for example 13) least 
significant bits of the system time + number of slots, where the system time is in 
units of the first slot of the packet data control channel transmission. 

FIG. 8 illustrates the construction of a descrambler from the viewpoint of the 
receiver in the MS when used in conjunction with the scrambler shown in FIGs. 6 
and 7. 

In FIG. 8, the operations of the respective parts coincide with those of FIG. 7. 
However, the used long code mask is not Mask(i,N), but is CommonMask(i) as 
described above. On the other hands, a second scrambling code application section 
206b performs an XOR operation with respect to an output of the register B 205b 
and data bits processed from a receiving sequence, wherein the data bits vary 
dependent on a position of a scrambler 110 in the transmitter of the base station (BS). 
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As described above, Mask(i,N) in FIG. 7 and CommonMask(i) in FIG. 8 ate 
designed to be mutually related to each other, and at this time, it is assumed that the 
output of the long code generators 201a and 201b used in the BS and the MS are 
synchronized in time with each other. 
5 FIG. 9 illustrates an examplary relationship between the scrambler and the 

descrambler illustrated in FIGs. 7 and 8. When the system is initially designed, 
Mask(i,N) is determined using CommonMask(i) and the slot length information N. 

Preferably, CommonMask(i) is defined not to overlap other long code masks 
used by other transmission channels of the designed system. At this time, ... 
10 CommonMask® may have the different value or the same value according to the 

value of i. v 
Herein , the i means a priority order of the transmission channel * * 

In case that the BS uses Mask(I,N) as the long code mask, Mask(i,N) is t % 
designed so as to make the output of the second register (at this time, it is arsumed . > 
15 that the receiver uses CommonMask®) to be generated after a (N+A), slot time from 
the present time point be generated at the present time point. 

Preferably, if the transmitter in the BS uses Mask(i,N) as the long code mask 
designed as described above, the receiver in MS can perform the descrambling using 
CommonMask(i) after the (N+A) slot time. At this time, A is a certain fixed constant 
2 0 which takes into consideration the hardware related delay.For example, the A is one 
of 0,0.5 andl. 

In other words, die scrambler in the transmitter is designed by alleviating the 
processing complexity at the descrambler in mobile station. 
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As described above, the present invention can be applied irrespective of the 
number of input bits of the F-PDCCH for scrambling. 

FIGs. 10A to 10D illustrate scrambling and descrambling of the transmitter 
and the receiver according to an embodiment of the present invention. 
5 In FIG. 10A, it is assumed that no transmission delay occurs between 

thetransmitter and receiver . 

Referring to FIG. 10A, a scrambler(x) means an 21-bit output of a second 
register 205a used by the BS to scramble a 21 -bit output of the first CRC generator 
(Le. s inner CRC) 100 at the corresponding time point. 
10 In the same manner, a descrambler(x') means a 21 -bit output of a second 

register 205b used by the MS to descramble at the corresponding time point Herein, 
the output bits of the scrambler (x) may be varied by the position of the scrambler on • 
the transmission chain 

For instance, the output bits of the second register 205a used by the BS to 
15 transmit (a), (b), and (c) F-PDCCHs at the start point of the slot 2 are the 
scrambler(l). Also, the output bits of the second register 205b used by the MS to 
descramble the F-PDCCH indicated as (a) are the descrambler(2'). 

As described above, if the BS and the MS drive the scrambler and the 
descrambler according to the same operational principle, in other words, if it is 
2 0 determined that scrambler (x)=descrambler(x 5 ), the output bits of the second registers 
205a and 205b used to scramble and descramble the same F-PDCCH are different 
from each other. As a result, a receiver (such as a mobile terminal) cannot 
descramble the packet data. 
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For example, the output bits of the second register 205a used by the BS to 
scramble the F-PDCCH indicated as (a) are the scrambler(l), and the output bits of 
the second register 205b used by the MS to descramble the F-PDCCH indicated as 
(a) are the descrambler(2'). If the BS and the MS drive the scrambler and the 
5 descrambler according to the rule which is scrambler(x)=descrambler(x') Generally , 
the relation of scrambler(l)=descrambler(2') is not established. So the descrambling 
of MS is not operated correctly. 

At this time, the effects achieved by the present invention are as follows. 
The scrambler/descrambler of the BS and the MS are driven according to die 
10 different rules, and the output bits of the second registers 205a and 205b used during 

the scrambling and the descrambling of the same F-PDCCH become the same. . -:fa 

As one method for this, they may be driven so that the output of the second 
register 205a of the BS becomes different according to FM(i,N) of the F-PDCCH to y 
be currently transmitted. 
1 5 litis method will be explained with reference to FIG. 10A. 

In case that the BS transmits the F-PDCCH indicated as (a), it drives its own 
scrambler so that the scrambler(l) has the same output value as the descrambler(2'). 

In case that the BS transmits the F-PDCCH indicated as (b), it drives its own 
scrambler so that the scrambler(l) has the same output value as the descrambler(3')- 
20 In case that the BS transmits the F-PDCCH indicated as (c), it drives its own 

scrambler so that the scramb]er(l) has the same output value as the descrambler(5'). 

FIG. 10B exemplifies the case that a switch 204a between Z4 and Z5 of the 
BS is used to copy the output of the 21-bit shift register 203a into the 21-bit shift 
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register 205a at a center time point in one slot. For purpose of illustration, it is 
assumed that A is '0', and no transmission delay occurs between the BS and the MS. 

First, if the BS transmits the F-PDCCH having a transmission length of one, 
two, or four slots, in the slot2 region to the MS, the one or more slots are scrambled 
using the output of the shift register B 205a of the tl time period. 

In the same manner, if the BS transmits the F-PDCCH having a transmission 
length of one, two, or four slots in the slot5 region to the MS, the one or more slots 
are scrambled using the output of the shift register B 205a of the tl time period. The 
long code mask used at this time is Mask(i,N). 

The MS uses the same output of the shift register B 205a of the t3 rime period £ 
to descramblc the F-PDCCH having a length of one slot received in the rime period jg, 
of the slot2. 

Also, the MS uses the same output of the shift register B 205a of the t5 time . < 
period to descramble the F-PDCCH having a length of two slots received in the time ■'■ 
period of the slot2 and the slot3. 

Also, the MS uses the same output of the shift register B 205a of the t9 time 
period to descramble the F-PDCCH having a length of four slots received in the time 
period of the slot2 to the slot5. 

In the same manner, the MS uses the same output of the shift register B 205a 
of the t7 time period to descramble the F-PDCCH having a length of one slot 
received in the time period of the slot4. 

That is, if the MS uses CommonMask(i), the output of the second register 
205a that the BS generates by Mask(i,N) at a specified time will be die output values 
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of the second register 205b to be generated after an N-slot time from the specified 

r 

time. 

As a result, in order to correcdy descramble the received F-PDCCH after the 
N-slot time length, the MS can use CommonMask(i). 
5 That is, as shown in FIG. 10B, the F-PDCCH of a two-slot length, which the 

BS scrambled using the sequence of the shift register B 205a of the tl time period, is 
descrambled by the output of the shift register B 205b of the t5 period that is after 
the two-slot time length. 

Table 3 shows, an example of the long code masks composed of 42 bits for < 
10 the system operating in the second embodiment of the present invention. At this, 
time, it is assumed thatCommonMask(i) has the same value with respect to all i. 



[Table 3] 



Long Code Mask Types 


MSB LSB 


CommonMask(i) 


1 10001 1 001 101 1 0000000000000000000000000000 


Mask(i,l) 


001 1001 101101 1001 1 100001001 100000100101000 


Mask(i,2) 


000110000110101011000110000110011000100101 


Mask(i,4) 


0101 100101001 11101 1 1100001 1 1 101 1001000001 1 







FIG. 10C exemplifies the case that the switch 204a between Z4 and Z5 of the 
15 BS is used to copy the output of the 21-bit shift register 203a into the 21-bit shift 
register 205a at a start time point of one slot It is assumed that A=l, and no 
transmission delay occurs between the BS and the MS. 
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Fkst, if the BS transmits the F-PDCCH having a transmission length of one, 
two, or four slots at the start time point of the slot2, the one or more slots are 
scrambled using the output of the shift register B 205a of the tl time period. 

In the same manner, if the BS transmits the F-PDCCH having a transmission 
5 length of one, two, or four slots at the start time point of the slotS, the one or more 
slots are scrambled using the output of the shift register B 205a of the t4 time period. 
The long code mask used at this time is Mask(i,N). 

The MS uses the output of the shift register B 205b of the t3 time period to 
descramble the F-PDCCH having a length of one slot received in the time period of ; 
1.0 theslotZ 

Also, the MS uses the output of the shift register B 205b of the t4 time period 
to descramble the F-PDCCH having a length of two slots received in the time period 
of the slot2 and the siot3. 

Also, die MS uses the output of the shift register B 205b ol the t6 time period 
15 to descramble the F-PDCCH having a length of four slots received in the time period 
of the slot2 to the slot5. 

In the same manner, die MS uses the output of the shift register B 205b of the 
t3 time period to descramble the F-PDCCH having a length of one slot received in 
the time period of the slot4. 
20 That is, if the MS uses CommonMask(i), the output of the second register 

205a that the BS generates by Mask(i,N) at a specified time will be the output values 
of the second register 205b to be generated after an (N+l)-slot time from the 
specified time. 
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As a result, in order to descramble the received F-PDCCH after the N-slot 
time length, the MS may use CommonMask®. 

For example, as shown in FIG. 10C, the F-PDCCH of a two-slot length, 
which the BS scrambled using the output of the shift register B 205a of the tl time 

•i 

5 period, is descrambled by the output of the shift register B 205b of the t3 period that 
is after the three-slot time length. 

Table 4 shows another example of the long code masks composed of 42 bits 
for the system operating as in the second embodiment of the present invention. At 
this time, it is assumed that CommonMask(i) has the same value with respect to all u 
10 [Table 4] 



Long Code Mask Types 




CommonMask(i) 


110001100110110000000000000000000000000000 


Mask(i,l) 


0001 100001 1010101 10001 100001 1001 1000100101 


Mask(i,2) 


100000100011100001111111001011111111001110 


Mask(i,4) 


101000011111110010101001100101001111011010 



T ■ 



In FIG. 10D, it is not necessarily required for the operational time points of 
the switch 204a and 204b between Z4 and Z5 of the BS and the MS to coincide with 
each other. FIG. 10D exemplifies the case that the switch 203a between Z4 and Z5 
15 of the BS is used to copy the output of the 21-bit shift register A 203a into the 21-bit 
shift register 205a at a specified center time point within one slot, and the switch 
204b between Z4 and Z5 of the MS is used to copy the output of the 21 -bit shift 
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register A 203b into the 21-bit shift register 205b at the start time point of one slot It 
is assumed that A=0.5, and no transmission delay occurs between the BS and the MS. 

First, if the BS transmits the F-PDCCH having a transmission length of one, 
two, or four slots at the start time point of the slot2, the one or more slots are 
5 scrambled using the output of the shift register B 205a of the tl time period. In the 
same manner, if die BS transmits the F-PDCCH having a transmission length of one, 
two, or four slots at the start , time point of the slotS, the one or more slots are 
scrambled using the output of the shift register B of the tl time period. The long 
code mask used at this time is Mask(i,N). 
10 The MS uses the output of the shift register B 205b of the t4 time period to 

descramble the F-PDCCH having a length of one slot received in the time period of 
the slot2. 

Also, the MS uses the output of the shift register B 205b of the t6 time period 
to descramble the F-PDCCH having a length of two slots received in the time period 
15 of the slot2 and the slot3. 

Also, the MS uses the output of the shift register B 205b of the tlO time 
period to descramble the F-PDCCH having a length of four slots received in the time 
period of the slot2 to the slotS. 

Also, the MS uses the output of the shift register B 205b of the t8 time period 
20 to descramble the F-PDCCH having a length of one slot received in the time period 
of the slot4. 

That is, if die MS uses CommonMask(i), the output of the second register 
205a that the BS generates by Mask(i,N) at a specified time will be the output values 
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of the second register 205b to be generated after an (N+0.5)-slot time from the 
specified time. As a result, in order to descramble the received F-PDCCH after the 
N-slot time length, the MS can use CommonMask(i). 

For example, as shown in FIG. 10D, the F-PDCCH of a two-slot length, 
5 which the BS scrambled using the output of the shift register B 205a of the tl time 
period, is descrambled by the output of the shift register B 205b of the t6 period that 
is after the 2.5-slot time length. 

Table 5 shows another example of the long code masks composed of 42 bits 
for the system operating as in the second embodiment of the present invention; At 
10 this time, it is assumed that CommonMask® has the same value with respect to all i*f 

[Table 5] 



Long Code Mask Types 




CommonMask(i) 


110001100110110000000000000000000000000000 


Mask(i,l) 


101011111011111010011010000110101010000100 


Mask(i,2) 


111011101100101101011101010101100001011111 


Mask(i,4) 


10100101000000010000000101101 1 1 101 10000010 



As described above, according to the present invention, since the transmitting 
end scrambles the transmission format of a physical channel of a variable length and 
15 the receiving end accurately detects the transmission format, the waste of resources 
can be reduced, and thus the whole performance of the system can be improved. 

Also, if the scrambler/ descrambler is designed according to the present 

i 

invention, the time delay of the scrambler/descrambler between the transmitter and 
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the receiver can be considered. Thus, it is not required for the receiving end (i.e., MS) 
to store the descrambling code for several slot lengths in order to compensate for the 
time delay, and thus the hardware complexity can be reduced. 

It will be apparent to one skilled in the art that the preferred embodiments of 
5 the present invention can be readily implemented using, for example, a suitably 
programmed digital signal processor (DSP) or other data processing device, either 
alone or in combination with external support logic. The. preferred embodiments 
may be implemented as a method, apparatus or article of manufacture using standard 
programming and/or engineering techniques to produce software, firmware, 

10 hardware, or any combination thereof. The term "article of manufacture" as used ,v 
herein refers to code or logic implemented in hardware logic (e.g., an integrated 
circuit chip, Field Programmable Gate Array (FPGA), Application Specific Integrated 
Circuit (ASIC), etc.) or a computer readable medium, volatile and non-volatile 
memory devices (e.g., EEPROMs, ROMs, PROMs, RAMs, DRAMs, SRAMs, . 

15 firmware, programmable logic, etc.). Code in the computer readable medium is 
accessed and executed by a processor. Of course, those skilled in the art will 
recognize that many modifications may be made to this configuration without 
departing from the scope of the present invention, and that the article of 
manufacture may comprise any information bearing medium known in the art. 

20 It will be apparent to those skilled in the art that various modifications and 

variations can be made in the present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this invention provided they 
come within the scope of the appended claims and their equivalents. 
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What is claimed is ; 

1. A wireless communication method using a communication channel 
capable of transferring packet control data having variable slot lengths, comprising 
5 the steps of: ' 

scrambling in a scrambler the packet control data with a scrambling sequence, 
wherein the scrambling sequence is generated in response to a slot length; and 
transmitting the scrambled packet control data to a receiver. 

10 2. The wireless communication method of claim 1, further comprising 

the step of: 

descrambling the scrambled packet control data using a descrambling . 
sequence that is independent of the slot length in a descrambler of the receiver. . $ 

15 3. The wireless communication method of claim 2, wherein the. 

scrambling and descrambling steps are performed so that the scrambling sequence 
used at a first time point for scrambling the packet control data is equal to the 
descrambling sequence used at a second time point for descrambling the scrambled 
packet control data. 

20 

4. The wireless communication method of claim 3, wherein with respect 
to a slot length N for transmitting the packet control data and a predetermined 
constant A, the descrambling sequence generated from the descrambler after N+A 
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from the first time point when the packet control data. is scrambled is equal to the 
scrambling sequence generated at the first time point when the packet control data is 
scrambled. 

5 5. The wireless communication system of claim 4, wherein A is one of 0, 

0.5 and 1. 

6. The wireless communication method of claim 3, wherein the 
scrambling sequence is generated by using output bits of the scrambler and the slot t p, 
1 0 lengdi of the packet control data and the descrambling sequence is output bits of the ipc 
descrambler, where the output bits of the scrambler to scramble the packet control jfe 
data are identical to the output bits of the descrambler to descramble the packet : % 
control data. iJ 

15 7. The wireless communication method of claim 6, wherein with respect 

to a slot length N for transmitting the packet control data and a predetermined 
constant A, the scrambling sequence is the output bits of the scrambler based on the 
slot N and the predetermined constant A. 

20 8. The wireless communication method of claim 7, wherein the scrambler 

' and the descrambler each comprises a timer. 
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9. The wireless communication system of claim 8, wherein A is one of 0, 
0.5 and 1. 

10. The wireless communication method of claim 1, wherein the 
scrambling sequence is generated in response to the slot length and system time in 
slot units. 

11. The wireless communication method of claim 1, wherein the 
scrambling sequence is generated in response to different long code masks based on * 
the slot length. '4,. 

V 

12. The wireless communication method of claim 1, wherein the slot 
length comprises one of one, two and four slots. . ■*>■ 

13. The wireless communication method of claim 1, further comprising 
the steps of: 

adding an error detection code to the packet control data; 
adding tail bits to the packet control data having the error detection code; 
encoding the packet control data with the tail bits added thereto; 
performing at least one of symbol repetition and puncturing the coded packet 
control data to match a length of a transmission slot; 

interleaving the symbol-repeated or punctured data; and 
modulating the interleaved data, 
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wherein the step of scrambling is performed after any one of the above steps. 

14. The wireless communication method of claim 1, further comprising 

the steps of: 

scrambling the packet control data; 

adding a first error detection code to the scrambled packet control data using 
a medium access controlidentifier (MAC ID) provided as an identifier of the receiver 
to which the packet control data is to be transmitted; and 

adding a second error detection code using the scrambled packet control data 
to which the first error detection code is added. 

15. A wireless communication method using a communication channel 
capable of transferring packet control data having variable slot length, comprising the. 
steps of: 

receiving a scrambled packet control data, wherein the packet control data is 
scrambled with a scrambling sequence that is generated in response to a slot length; 
and 

descrambling the scrambled packet control data by using a descrambling 
sequence. 

16. The wireless communication method of claim 15, wherein the 
scrambling sequence is generated based on the slot length and a transmission time. 
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17. The wireless communication method of claim 16, wherein the 
descrambling sequence is generated based on a receiving time. 

18. The wireless communication method of claim 17, wherein the 
5 transmission time and the receiving time is responsive to system time in slot units. 

19. A wireless communication system using a. communication channel, 
capable of transferring packet control data having variable slot length, the system 

comprising: . ■ - 

10 a scrambler for scrambling the packet control data with a scrambling sequence,, ,4$ 

wherein the scrambling sequence is generated in response to a slot length; and ^ 

a transmitter portion for transmitting, the scrambled packet control , data to a 
receiver; 

15 20. The wireless communication system of claim 19, further comprising a 

descrambler for descrambling the packet control data using a descrambling sequence 
that is independent of the slot length. 



21. The wireless communication system of claim 19, wherein the 
20 scrambling sequence is generated in response to the slot length and system time in 
slot units. 
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22. The wireless communication system of claim 19, wherein the 
scrambling sequence is generated in response to different long code masks based on 
the slot length. 

23. The wireless communication system of claim 19, wherein the slot 
length comprises one of one, two and four slots. 

24. The wireless communication system of claim 19, further comprising: 

an error detection code addition module for adding an error detection code to . 
the packet control data; • 

a tail bit addition module for adding tail bits to the packet control data having^ 

the error detection code; '*■? 
an encoder for, encoding the packet control data, with : the tail bits added - 

thereto; 

a symbol repetition module for performing at least one of a symbol repetition; 
a puncturing module for puncturing the coded packet control data to match a 
length of a transmission slot; 

an interleave for interleaving the symbol-repeated or punctured data; and 
a modulator modulating the interleaved data, 

wherein a scrambler is disposed after any one of the above modules. 



25. The wireless communication system of claim 19, further comprises: 
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a first error detection code module for adding a first error detection code to 
the scrambled packet control data using a medium access control identifier (MAC 
ID) provided as an identifier of the receiver to which the packet control data is to be 
transmitted; and 

a second error detection code module for adding a second error detection 
code using the scrambled packet control data to which the first error detection code 
is added. 

26. The wireless communication system of claim 19, wherein the 
scrambling sequence used at a first time point for scrambling the packet contrgLdata 
is equal to the descrambling sequence, used at a second time point for descrambling 
the scrambled packet control data. > 

27. The wireless communication system of claim 26, wherein with respect 
to a slot length N for transmitting the packet control data and a predetermined 
constant A, the descrambling sequence generated from the descrambler after N+A 
from the first time point when the data is scrambled is equal to the scrambling 
sequence generated at the time point when the data is scrambled. 

28. The wireless communication system of claim 27, wherein A is one of 0, 
0.5 and 1. 
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29. A wireless communication method using a communication channel 
capable of transferring packet data having variable slot lengths, comprising the steps 
of: 

scrambling in a scrambler the packet control data with a scrambling sequence, 
wherein the scrambling sequence used at a first time point for scrambling the packet 
data is equal to a descrambling sequence used at a second time point for 
descrambling the. scrambled.packet data; and,. 

transmitting the scrambled packet control data to a receiver. 

30. The wireless communication method of claim 29, whejgjn the 
scrambling sequence is generated in response to a slot length. , ■ 

31. The wireless communication , method of claim. 29, wherein . the 
scrambling sequence is generated in response to the slot length and system time. 

32. The wireless communication method of claim 29, wherein the slot 
length comprises one of one, two and four slots. 

33. A wireless communication system for receiving a communication 
channel capable of transferring packet data having variable slot lengths, the receiver 
comprising: 
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a receiver for receiving a scrambled packet data, wherein the packet data is 
scrambled with a scrambling sequence that is generated in response to a slot length; 
and 

a descrambler for descrambling the scrambled packet data by using a 
5 descrambling sequence. 



34. The wireless communication, system of NEW ADD2, wherein the 
scrambling sequence is generated based on the slot length and a transmission time. 

IQ 35. A wireless communication method using communication channels :% 

capable of transferring packet data having variable slot lengths, comprising the steps 
of: 

scrambling the packet data with at least one of a plurality of code masks in a 
transmitting device, wherein the packet data having different slot lengths transmitted r 
15 are scrambled with scrambling codes generated using different code masks; 

communicating the scrambled packet data to a receiving device; and 
descrambling the packet data in the receiving device using a common code 
mask that is used to generate descramble codes corresponding to the plurality of 
code masks used in the transmitting device. 

20 

36. The wireless communication method of claim . 35, wherein in the 
transmitting device a first packet data having a first slot length is scrambled with a 
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first code mask and a second packet data having a second slot length is scrambled 
with a second code mask. 

37. The wireless communication method of claim 35, wherein in the 
receiving device the first and the second packet data are descrambled using; the 
common code mask that is used to generate the first and the second code masks in 
response to a difference in transmission and reception time. 

38. The wireless communication method of claim 35, wherein the code 
mask is a long code mask and a common code mask is a common long code mask,-|. v. 

» , 

Is 

39. The. wireless communication method of claim 35, wherein the variable : 
slot length comprises one, two and four slots. 0 

40. The wireless communication method of claim 35, further comprising 
the steps of: 

adding an error detection code to the packet data; 
. adding tail bits to the packet data to which the error detection code is added; 
encoding the packet data to which the tail bits are added; 
performing a symbol repetition and/or puncturing the coded packet data to 
match a length of a transmission slot; 

interleaving the symbol-repeated and/ or punctured data; and 
modulating the interleaved data, 
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wherein the step of scrambling is performed after any one of the above steps. 

41. The wireless communication method of claim 35, further comprising 
the steps of: 

adding a first error detection code to the packet data using a medium access 
control identifier (MAC ID) provided as an identifier of the receiving end to which 
the packet data is to be transmitted; and .? 

generating a second error detection code using the packet data to which the 
first error detection code is added; 

wherein the packet data to which the first error detection code is adcjed is 

scrambled. 

42. The wireless communicationcmethod of claim 35, wherein the plurality; 
of code mask is determined so that a scrambling code mask at a time point when the 
packet data is scrambled is equal to a descrambling code mask used at a time point 
when the receiving end descrambles the transmitted packet data. 

43. The wireless communication method of claim 42, wherein with respect 
to a slot length N for transmitting the packet data and a predetermined constant A, 
the scrambling code mask generated from the common code mask comprises the 
code mask after N+A from a time point when the packet data is scrambled. 
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44. The wireless communication method of claim 43, wherein if A is 0, the 

code mask comprises at least one of 

001100110110110011100001001100000100101000, 
000110000110101011000110000110011000100101; 

010110010100111101111000011110110010000011 according to a slot length 
of the packet data. 

45. The wireless communication method of claim 43, wherein if A is 1, the 

i 

code mask comprises at least one of 

000110000110101011000110000110011000100101, y- 

10000010001 1 1 00001 1 1 11 1 100101 1 1 1 1 1 1 1001 1 10, p: 
101000011111110010101001100101001111011010 according to a slot length 

of the packet data. 

46. The wireless communication method of claim 43, wherein, if A is 0.5, 

the code mask comprises at least one of 

101011111011111010011010000110101010000100, 

111011101100101101011101010101100001011111, 

101001010000000100000001011011110110000010 according to a slot length 
of the packet data. 



47. The wireless communication method of claim 35, wherein the 
*i code mask comprises 1100011001101100000000000000000000 00000000. 
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48. The wireless communication method of claim 35, wherein the different 
code masks are determined in response to at least one of a system time and a 
number of slots. 

49. A wireless communication system using communication channels 
capable of transferring , packet data having variable slot lengths, the system 
comprising: 

a scrambler comprising 

a long code generator operable in response to a plurality of code^masks 

to generate long codes; 

a bit extractor operably connected to the long code generator; 

a first shift register. operably connected to the bit extractor;- , 

a switch operably connected to the first shift register to control an 
output signal of the first shift register; 

a second shift register operably connected to the switch, wherein the 
scrambler scrambles the packet data using at least one of the plurality of code 
masks in a transmitting device, wherein the packet data having different slot 
lengths are scrambled with scrambling codes generated using different code 
masks. 
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50. The wireless communication system of claim 49, further comprising a 
descrambler that descrambles the scrambed packet data using a common code mask 
that is used to generate the plurality of code masks used in the transmitting device. 



51. The wireless communication system of claim 49, further comprising: 
an error detection code addition device for adding an error detection code to 
the packet data; 

a tail bit addition device for adding tail bits for informing a final state of an 
encoder that encodes the data to the packet data; 

a convolutional encoder for encoding the packet data to which the tailbjts are 
added with a convolutional code; 

a symbol repetition device for repeating, symbols, to match a slot length for 

transmitting coded bits; : 

a puncturing device for puncturing symbol repeated bits; . 
a block interleaver for interleaving punctured bits; and 

a modulation device for modulating in accordance with a modulation type of a 

transmitting device, 

wherein the scrambler is disposed after any one of the above elements. 



52. The wireless communication system of claim 51, wherein the error 
detection code addition device comprises a first CRC generator for generating a first 
CRC code using a medium access control identifier (MAC ID) provided as an 
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identifier of a receiving device to which the packet data is transmitted, and a second 
CRC generator for generating a second CRC code using the first CRC code. 

53. The wireless communication system of claim 49, wherein if it is 
defined that data bits of field 0, field 1, field 3, field 4 among fields.of the code mask 
are X, and the transmission format information bits are L2, LI, LO, a bit partem is 

xxxxxxxxxxxxx^ 

54. The wireless communication system of claim 53, wherein if bits for 
indicating a length of the transmission format are L2, LI, LO, and bits for indicating a 
transmission time are Tl, TO, the mask code for initializing the shift register is 
represented as one of (1 1 11 1 11 1 11 H H L2 LI L0).and (11 1111 U 1 1 1 
1T1T0L2L1L0): 

55. The wireless communication system of claim 49, wherein the plurality 
of code masks is determined so that an output of the second shift register at a time 
point when the packet data is scrambled becomes equal to an output of 
corresponding shift register in the receiving device at a time point when the receiving 
device descrambles the transmitted packet data. 

56. The wireless communication system of claim 49, wherein with respect 
to a slot length N for transmitting the packet data and a predetermined constant A, 
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the scrambling code mask generated from the common code mask comprises the 
code mask after N+A from a time point when the data is scrambled 

57. The wireless communication system of claim 56, wherein if A is 0, the 

code mask comprises at least one of 

001100110110110011100001001100000100101000, 

000110000110101011000110000110011000100101,- 

010110010100111101111000011110110010000011 according to a slot length 
of the packet data. 

58. The wireless communication system of claim 56, wherein if A.^js 1, the 

code mask comprises at least one of 

000110000110101011000110000110011000100101,. 
100000100011100001111111001011111111001110, 

101000011111110010101001100101001111011010 according to a slot length 
of the packet data. 

59. ' The wireless communication system of claim 56, wherein if A is 0.5, 

the code mask comprises at least one of 

101011111011111010011010000110101010000100, 

111011101100101101011101010101100001011111, 

101001010000000100000001011011110110000010 according to a slot length 
of the packet data. 
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60. The wireless communication system of claim 49, wherein the common 
code mask comprises 11000110011011000000000000000000 0000000000. 

5 61; The wifeless communication system of claim 49, wherein the 

scrambling code includes at least one of a system time and a number of slots. . 

62. A mobile terminal for use with a wireless transmission system using 
communication channels capable of transferring packet data having variable slot 
1 0 lengths, the communication system comprising a scrambler for scrambling the^acket 
data with at least one of the plurality of code masks, wherein the packet data^aving 
different slot lengths are scrambled with scrambling codes generated using different 
code masks, the terminal comprising: s. 

a descrambler that descrambles the scrambed packet data using a common 
15 code mask that is used to generate the plurality of code masks used in the 
transmission system. 

63. The mobile terminal of claim 62, further comprising: 

a long code generator operable in response to the common code mask to 

2 0 generate long codes; 

.a bit extractor operably connected to the long code generator; 
a. first shift register operably connected to the bit extractor; 
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a switch operably connected to the first shift register to control an output 

signal of. the first shift register; and 

a second shift register operably connected to the switch. 

5 64. The mobile terminal of claim 62, wherein with respect to a slot length 

N for transmitting the packet data and a predetermined constant A, the scrambling 
code.mask generated- from the common code. mask comprises the code mask after. 
N+A from a time point when the data is scrambled. 



10 



65. The mobile terminal of claim 62, wherein the common codj^mask 
comprises 110001100110110000000000000000000000000000. , ^ 
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